Height, weight, total body potassium, exchangeable sodium, bromide space, total body water, and concentrations of sodium, potassium, and chloride in plasma were measured in control subjects and individuals suffering from alcoholism, with techniques which included body counting and a multiple isotope method using UNa, ·'Br and "H.O.
No differences were found between control and alcoholic subjects so there was no evidence that chronic alcoholism altered body composition. In particular, there was no evidence of cellular damage or loss which would have been reflectedin changes in KT or KIN.The data were combined and were analysed to give information on the relationships of the variates.
There have been many studies suggesting that alcoholism may give rise to abnormalities in various parameters and processes concerned with body composition. The publications on alcoholism include investigations of water and electrolytes (Kalant and Israel, 1967; Martin, McCuskey, and Tupikova, 1959; Beard and Knott, 1968; Nielsen, 1963) , observations on ATPases (Sun and Samorajski, 1970; Israel et al., 1970) , and studies of protein synthesis (Kuriyama, Sze, and Rauscher, 1971) . There is also evidence that chronic alcoholism may be a cause of myopathy (Ekbom et al., 1964; Perkoff et al., 1967; Faris and Reyes, 1971) , and may be followed by loss of potassium from the brain (Shaw et al., 1969; Shaw et al., 1970) . The aim of this study was to look for differences between the body composition of a group of alcoholics and a group of controls. The analyses of the data did not demonstrate any differences between the two groups, but have provided detailed data on body composition.
METHODS

Alcoholic individuals
alcohol for a minimum of two weeks and apart from the effects of alcoholism were in good physical health. None was suffering from depression (Coppen and Shaw, 1963) .
Control group
The 'control group' consisted of volunteers from members of the laboratory, nursing, medical, occupational therapy, and other departmental staffs of West Park Hospital. Individuals were asked not to volunteer if there was a personal or family history of alcoholism, depression, or unspecified mental illness, and the nature of the investigation was explained to all participants.
Ages
The mean ages of the groups were male controls 41.7 (0 = 20), male alcoholics 41.4 (n = 20), female controls 40.9 (n = 21), and female alcoholics 42.3 (n = 15). The distributions of age were not significantly different in males and females and in controls and alcoholics (X 2 ) .
Body composition and related measurements
Total body potassium (KT) was estimated by assay of the naturally occurring isotope of potassium (K40) using a whole body scintillation counter at the M.R.C. Radiological Protection Service.z The counter was calibrated by means of a polyethylene model of the human body (Bush, 1946) filled with a solution of potassium chloride of known concentration. The weight of the model was 75 kg. The heights and weights of the subjects were recorded at the time of measurement. The sensitivity of the counter was independent of height but dependent on weight. A factor was calculated using models simulating 164 The patients from whom the subjects for investigation were chosen had already fulfilled two of three criteria-loss of control over drinking, alcoholic amnesias, and morning drinking. Most were in contact with their families and employed or potentially employable. None had evidence of sociopathic traits or current depression. From these were selected individuals with primary alcoholism-that is, those who had no psychiatric illness immediately preceding the onset of their alcoholism. They had been off different weights for the same height to aIlow estimates of KT to be corrected for variation in weight.
24NaCl, NH4 82Br, and 3H20 (Radiochemical Centre, Amersham) were diluted under sterile conditions and 50~Ci, 15~Ci and 100~Ci respectively of each were transferred using Hamilton syringes (with 'Cheyne adaptors') to a single syringe. Simultaneously standards of appropriate dilutions were prepared from the dose solutions.
The mixture of radioactive isotopes was injected intravenously at 09.30 h on the day foIlowing estimation of KT. Thereafter the technique employed was as described previously (Shaw and Coppen, 1966) with the exception that the dilution of sample 'A' from passage through the column of resin was estimated from the concentration of chloride in the eluate and plasma, and assays of exchangeable sodium and total body water were from paired estimates from urine and plasma and urine and plasma or red ceIls respectively. KT (1) Distribution of the data AIl the variates examined-height, weight, TBW, KT, NaE, ECW, ICW, and CIE-had skew distributions and therefore were transformed logarithmically before analysis to normalise their distributions.
(2) Validity of 'control group'
Because hospital personnel (the 'control group') may have been an unrepresentative sample of the population they were compared with a sample taken from the records of the Radiological Protection Service who were matched for height and weight.
There was no significant difference in the regressions of KT on height or weight in the two groups, suggesting,. therefore, that the hospital sample were as representative of the general population as were the more randomly selected group. Uncorrected values of KT were used for this calculation only.
(3) Comparison of alcoholics and controls Table 1 gives the means of the main variates in controls, alcoholics, and the two groups together. tR l~antilog (1011 mean -S.E.). R. = antilog (1011 mean + S.E.)
Analysis of variance showed no significant differences between control and alcoholic groups. In all variables mean values were significantly
different in mal .. and femal .. (p < 0.01).
Alcoholics did not differ significantly from controls in any of the given parameters. A large number of relationships between parameters was calculated and again no significant differences were found between alcoholic and control subjects. In particular the 0.869 ± 0.120 1.078 ± 0.208 0.765 ± 0.203 -0.003 ± 0.0009 -0.002t ± 0.0008 0.704 ± 0.074 0.534 ± 0.106 0.920 ± 0.039 0.776 ± 0.092 0.650 ± 0.133 0.426 ± 0.1 13 0.002 ± 0.0007 0.550 ± 0.144 0.532 ± 0.128 -0.003 ± 0.0008 0.785 ± 0.168 0.363t ± 0.162 0.916 ± 0.171 0.551 ± 0.152
In none of the values above were there significant differences between alcoholics and controls.
NaB body weight and ECW did not regress with age. Kr did not regress on body weight in females. M = male controls and alcoholics. F = female controls and alcoholics. ·Onc marked aberrant result omitted.
tFor these regression coefficients p < 0.05: for all others p < 0.001.
(4) Regression equations 0/ control and alcoholic groups combined (Table 2) Analysis of the data in control and alcoholic groups showed that NaE, body weight, or ECW did not regress on age, but there were significant regressions for KT on age for both sexes. TBW and ICW did not regress significantly on age in females, but such regressions were significant in the males.
In all regressions where equations have been given for both males and females there were significant differences between them in elevations but not in slopes. It is of interest that regressions of NaE, TBW, ECW, and ICW on weight were different in the sexes, and this also was true for KT on TBW and KIN on ICW.
The two regressions where there were no signi-ficant differences between males and females both involved NaE (regressions on ECW and TBW).
DISCUSSION
There are two parts to the discussion of the data presented in this paper-one concerned with the initial aim of comparing body composition in alcoholic and control individuals, and the other concerned with the absolute values of, and relationships between, the variates studied.
(1) Comparison 0/ alcoholic and control subjects
The data showed that the alcoholics did not differ from the controls in any of the measured or derived variates, nor in the various relationships between these variates. This was a surprising finding. As mentioned above, the acute changes in the distribution of water and electrolytes occurring in acute alcoholism and in delirium tremens have been well documented, but these are relatively transient phenomena. In the present study we were looking for a peripheral deficiency of potassium to mirror the lack of this cation, which seems to be a feature of the brains of alcoholic subjects determined post mortem. A loss of this type might have been the accompaniment of 'silent' loss of muscle mass, a condition which has been described a number of times in chronic alcoholism. Alternatively, it might have occurred if there had been changes in the composition of the intracellular phase. There was no evidence of peripheral potassium loss, or, as stated above, of any changes in electrolytes or water compartments. It seemed therefore that either there were no changes or they were corrected during the short period of abstinence.
(2) Relationships between the variates studied
The control data on body composition are not dissimilar to those collected by Moore et al. (1963) . However, our values were not normally distributed and the use of logarithmically transformed values made direct comparisons difficult.
The absence of regressions of NaE and ECW on age probably indicated the relative lack of change in the extracellular compartment with ageing. The loss of potassium with age taken with the absence of a regression of weight on age may mean that there was cellular loss which was partly balanced by gains by other tissues, presumably in the form of fat. The significant decrease in ICW with age in males was noteworthy and suggested that loss of cellular mass with increasing age is prominent in men. The significant differences between males and females in the elvations of the regressions of NaR, TBW, ECW, and ICW on weight probably reflected the different contributions of the fluid compartments to body weight in the two sexes, the contribution by these spaces to body mass being smaller in the females. Similarly, the differences in elevation of KT on TBW was probably a function of the proportionately smaller cellular mass in women as a part of total body water.
